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ABSTRACT 



This paper examines the role of systems thinking in higher 
education, explaining that university examples provide a sense of what 
systems thinking entails when applied within large, complex organizations. It 
shares insights provided by the system dynamics approach for approaches to 
organizational leadership in education. A system dynamics approach aims to 
identify how streams of decisions and resources interact to produce behaviors 
recognized as problematic for an organization (for the purpose of 
intervention and performance improvement) . The system structure is based on 
two types of feedback loops: positive (self - reinforcing) and negative 
(self -correcting or balancing) . Archetypes are systems thinking tools that 
can help construct dynamic pictures of the operation of various systems, 
providing assistance in diagnosing, predicting, and addressing problems in 
organizational behavior by identifying structures responsible for such 
behaviors. The paper presents a sample of archetypes and examples of their 
occurrence in educational settings (e.g., attempts to introduce and spread 
technology use throughout the curriculum in all schools in a district) . It 
describes systems thinking and university structures, highlighting publicly 
funded institutions that have recently faced more stringent operating 
environments. It concludes by illustrating how a systems approach helps at a 
wider institutional level. (Contains 15 references.) (SM) 
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Introduction ... „ 

Since the term systems thinking is used by different individuals and groups with a 

variety of meanings, I will begin by identifying the paradigm out of which I am 
writing as System Dynamics. Some will recognize this as the discipline ^derpinmng 
the approach to organizational learning set out in the Fifth Discipline (Senge, 1990, 
Senge Roberts, Ross, Smith & Kleiner, 1994) and related works-where it is called 
systems thinking. In this paper I intend to share insights that I believe the system 
dynamics approach provides for approaches to organizational leadership in education. 
In doing so I apologize in advance to those who may be from that field, and hence 
familiar with issues and examples similar to those introduced here. ... 

It is worth clarifying that leadership of learning organizations, approached from a 
system dynamics perspective, adds a dimension not encompassed in the discussion of 
other leadership styles (transactional, transformational, moral, charismatic...) that 
have received attention in recent times (Yukl, 1997). As the literature confirms, these 
are behaviorally based, with emphases on how leaders relate, cajole, inspire, and 
encourage involvement in organizational activity; no criticism of these leadership 
models is implied. The additional dimension involves utilizing the importance ot 
structural relationships for planned and sustained change. A practice common among 
social scientists, of labeling theories by means of their prominent authors, has found 
some already prepared to label systems thinking and its distinctive approach to 
organizational learning as circa Senge (1990), and hence by implication dated. This 
superficial stance is guilty of the same error as one that confuses the pioneering work 
of Newton with the theory of gravitation. As the theory of gravitation was developed, 
extended, and refined by subsequent generations, so the structural theory 
underpinning the approach to learning organizations (system dynamics) continues to 
be developed, and applied. (System dynamics predated the Fifth Discipline by 30 
years-a rigorous state-of-the-art work is Sterman (2000)). And application to the art 
and practice of the learning organization as initially presented in Senge (1990), has 
been developed and extended through the medium of fieldbooks to advise on the 
practice of implementation (Senge et al., 1994), through issues of sustainability 
(Senge, McCabe, Kleiner, Roberts, Ross, Roth & Smith, 1998), to include a specific 
educational emphasis (Senge, McCabe, Smith, Kleiner & Dutton, 2000). 

From this systems viewpoint decision-makers can be considered information 
converters, receiving incoming information flows and combining these into streams of 
managerial actions. However most discussion around this theme seems to be 
organized as in Fig 1(a). ^ ^ ^ prob|em ^ 

_► action ►outcome f ) 

action ** 



info about 
problem 



outcome 



Fig 1 (a). Linear Cause-Effect Chain Fig 1(b). Circular Cause-Effect Chain 
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In other words some information about a problem is identified, some action is 
proposed, and an outcome is expected. But in practice the expected outcome often 
does not materialize, and the reason for this is contained in the alternative structure of 
Fig 1(b), which more realistically portrays the relationships at work (Forrester 1994). 
The problem symptom, action, and outcome are not isolated in a linear cause-effect 
sequence but in a closed chain of causality (feedback loop) whereby, for example, the 
outcome of the first action provides new information which forms the basis for further 
action and so on. An action may not necessarily reduce the problem symptom, but 
may cause fluctuation or indeed even accentuate the very factors that produced the 
symptoms in the first place. Let us take a non-educational example: the problems we 
find easiest to solve are ‘local’ in space and time. There is indeed no need to cry over 
spilt milk (Richmond 1991), for the spill is contained in the immediate area and easily 
removed without further consequences. The same cannot be said about the ‘spill’ of 
pollutants, which has consequences far beyond the immediate in both space and time. 
Current moves for more stringent emission controls can be recognised as 
consequences of earlier industrial practices, reverberating through a series of 
industrial, environmental, economic, and political relationships to impact years later 
at the source of the problem — levels of industrial pollutants' refeased into the 
atmosphere. A disciplined approach to systems thinking is needed to trace circular 
chains of cause and effect through intermediate stages, and to articulate the associated 
mental models that provide the key to alternative outcomes. And of course this applies 
equally within educational organizations. An interesting challenge is to identify a 
chain that might link current government initiatives in literacy and numeracy with 
former educational decisions and practices. 

Methods 

A System Dynamics approach aims to identify how streams of decisions and 
resources interact to produce behaviors recognised as problematic for an organization, 
for the purpose of intervention and performance improvement. It takes a view with 
respect to responsibility, shared by individuals as diverse as Shakespeare "The fault 
dear Brutus, is not in our stars but in ourselves that we are underlings and the 
cartoon character Pogo: ‘ We have met the enemy, and he is us .’ That is, most 
persistent organizational problems are of our own making, and while external events 
can impact severely, the long-term quality of organizational responses is ultimately a 
consequence of internal decision making, and of the structure within which actions 
are framed and implemented. So the articulation of structure becomes the focus and 
has three significant components. 

1. The relationship between elements that interact in actual decision-making 
processes 

2. The identification of circular chains of causality (cycles) formed from such links 

3. The estimation of time delays that act to induce lags in action-impact links and 
hence in the cycles. 

System behavior may be inferred in simple cases from standard loop properties 
(archetype approach). In more complex cases intuition cannot be trusted, and models 
must be developed and behaviors simulated .to seek and test intervention strategies 
(simulation approach). 

Lens and Scalpel 

To provide the lens dimension it is useful to introduce the concept of "viewing 
distance" for which a traffic analogy is helpful. A driver’s view is preoccupied with 
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the detail of the immediate environment; his or her operation of the driving controls, 
fuel and temperature readings, the detail of surrounding vehicles and their passengers, 
immediate obstacles to progress such as traffic lights etc. A driver is not however in a 
position to observe traffic patterns in the wider road system, and needs to tune in to 
traffic reports for advice to avoid potential (system) problems. Secondly we consider 
the view from an observer at traffic control headquarters. Here foot and hand 
movements of individual drivers are not visible, individual intentions are not 
accessible, small differences between vehicles are blurred. But very evident are the 
overall flow patterns in the area, how these are being affected by sets of traffic lights, 
disabled vehicles, lane closures, accidents and so on. This is a systems view in which 
the behavior of the whole is understood only through the interrelation of the 
individual parts, not merely through the presence of the parts. So it is with a systems 
approach to organizational management and learning. 

Leaders of organizations need this ‘systems perspective’ to complement experience 
gained in the hurly-burly of what Richmond (1991) refers to as ‘the fray’. Most of our 
experience in organizations resembles the driver in traffic, rather than an observer at 
Traffic Control. We’re in the ‘traffic flow’, reacting to emergencies, writing memos, 
attending meetings, meeting that parent, planning that new course, refurbishing the 
laboratory, making decisions on the run, and so on. Living in the ‘fray’ we’ve 
developed an arsenal of fray conditioned responses; look after the immediate problem 
and hope the ramifications of our decisions don’t return to hurt us. All this reinforces 
our propensity for one-way thinking, actively subverting the systems view that 
searches for chains of consequences to inform future actions. The tools of systems 
thinking are provided to develop this complementary view, whose attainment is 
threatened when never ending demands for new initiatives diffuse the intensity with 
which necessary planning needs to be engaged. 

The scalpel dimension focuses attention on systemic relationships; this time in the 
sense of Occam’s razor, seeking the identification of key structure to provide leverage 
for change, and means for sustaining change. This means identifying the major 
growth and balancing processes and the nature of their combination, together with 
delays that impact on their activity, so influencing outcomes. In doing so superfluous 
detail needs to be identified, assessed, and discarded, a difficult exercise when pet 
fads and fancies may be involved 

The applications in this paper will be to problems associated with organizational 
challenges in schools and universities. 

System Structure 

All dynamics in systems arise from the interaction of just two types of feedback loops; 
positive (self-reinforcing) and negative (self-correcting or balancing) loops. 

An example of a simple reinforcing loop (R) is the compound interest process in 
which interest added to invested capital increases the capital, which increases the 
interest in the next time-period, which increases the capital and so on. Arrows on links 
have the following meaning: *+’ means that the entity at the head moves in the same 
direction as the entity at the tail, while ‘-‘ means that the entity at the head moves in 
the opposite direction to the entity at the tail. 



CAPITAL 





Figure 2(a). Reinforcing loop structure Figure 2(b). Reinforcing loop behavior 

If unchecked, reinforcing feedback results in exponential growth, but in practice 
inhibiting factors ensure that unlimited growth cannot occur forever. And a 
reinforcing loop running in reverse generates collapse. 

A simple balancing loop is illustrated by a thermostat controlling room temperature, 
where the thermostat setting represents a goal temperature. All balancing loops have 
a common feature (a goal); and the gap between the goal and the current state is the 
source of action that aims to close the gap over an adjustment time-here determined 
by the heater setting 



goal 

temp (30) 




time 



Figure 3(a). Balancing loop structure Figure 3(b). Balancing loop behavior 

If the temperature falls below the desired level (set here as 30 degrees C), the furnace 
is activated until the room temperature is restored. The thermostat loop is stabilizing 
because a decrease in temperature causes, through the control mechanism, an eventual 
increase in room temperature through activation of the furnace. The ability to control 
is complicated by the occurrence of delays in loops, which means that action may be 
continued for longer than is necessary to reach the goal. The result is overshoot and 
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undershoot, as for example when the delay between adjusting the hot tap in a shower 
and the impact of hotter water results in excessive hot and cold water being released 
with uncomfortable future consequences. In this case there is oscillation around the 

goal rather than a smooth approach to it. . . 

The presence of multiple loops containing a variety of delays is the source of 
complexity that makes social systems so difficult to predict and control, hi a 
university, for example, an example of a reinforcing loop is the process by which an 
increase in enrollments provides additional funds which supports an increase in 
academic staff which provides for the enrollment of more students which produces 
additional funds and so on. An example of a balancing loop is the process by which 
an increase in staff increases the salary bill which reduces the funds available to 
employ staff which reduces the rate at which new staff can be appointed which leads 
to a reduction in staff etc. In both of these causal loops, delays of the order of years 
are involved before the loops are closed. 

Other examples of simple negative feedback include; the hiring activity of a firm tha 
is expanding its workforce to a target figure over a given tune; the armament 
procurement policy of a nation that sets its goal from perceptions of a security threat, 
the work activity of an individual who has a savings goal or a debt deadline to meet, 
implementation of a school discipline policy based on a goal of reduced student 
misbehavior, an academic intervention program aimed to increase the performance of 
a school in terms of student grade achievements. 



Archetypes are systems thinking tools we can use to construct dynamic pictures about 
the operation of systems with which we work. They provide assistance in diagnosing, 
predicting, and addressing problems in organizational behavior through the 
identification of structures responsible for such behaviors. Archetypes are comprised 
of reinforcing and balancing loops in various combinations. A comprehensive 
treatment is contained in (Senge et al„ 1994: 121-172). In the following a sample of 
archetypes will be presented together with examples of their occurrence in 
educational settings, and related implications. 



1. Limits to growth 



limit or 




Figure 4(a). Limits to growth structure 
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constraint on the whole system. , f 

The outcome is the familiar sigmoidal growth pattern, that descnbes the growth o 
organism, the spread of an infectious disease, the sale of a popular new product, the 



Figure 4(b). Limits to growth behavior (Units on axes are arbitrary). 



As an educational example we have all attempts to introduce and spread new 
approaches eg the use of technology throughout the curriculum in all schools in a 

district or state. ...... 

The growth loop on the left describes the initial phase before the growth limit 

becomes a factor, when enthusiasts take up the challenge and the rate of growth 
appears unlimited. The balancing loop depicts the process that curtails the growing 
rate as the difference between present population and potential population decreases. 
If no other factors are at work the population will approach the carrying capacity as 

shown in graph 2. . 

However other factors are often at work. In the biological case a growing organism 

produces toxins whose cumulative effect can cause growth to cease before carrying 
capacity is reached, as in graph 1. (Of course these graphs are ideal types, and actual 
growth patterns are lumpy-but the behavior mode is robust). 

Two matters of significance can be noted. Firstly growth in a finite environment 
cannot maintain buoyant levels indefinitely, at its best it must asymptote to the 
carrying capacity. Secondly side-products (toxins) may be produced which inhibit the 
growth so that this potential is not realized. 

Applied to social contexts (including schools) there are other influences at work. In 
the early growth phase optimism reigns as the rate of growth continues to increase. 
The world is buzzing as new members join and the ‘movement grows. When t e 
gradient passes its maximum, as it must in a finite world, there is a sense of loss ol 
momentum. A possible social outcome is the feeling that the innovation has had its 
day, when in fact it is following a natural growth pattern. Simultaneously social side 
effects may be produced with toxic effects on growth, just as inhibiting as the waste 
products that impede the growth of biological populations. 

Let us apply this thinking to the growth of an imaginative technology, such as the use 
of graphics calculators in mathematics, or web based learning in any subject. 



spread of an innovation and so on. 



SIGMOIDAL GROWTH 
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Enthusiasm generated among pioneering practitioners, together with support from 
official sources, generates increasing numbers of users-this is presently occurring in 
some systems. How will future usage patterns emerge? As a coarse approximation we 
could consider the potential capacity as the number of classrooms in which the 
technology might be used. However various other bounds can impose lower limits on 
actual growth, a most obvious one being the availability of facilities and hardware. 
Clearly a lack here will curtail growth. But suppose there are no such physical limits, 
and schools are resourced so that every classroom is equipped with the necessary 
means Now growth is no longer limited by hardware, and a new potential limit 
emerges-such as the overall skill level of the practitioner population. Suppose now 
that training programs provide expertise, so that in theory this limit is lifted also. 
Inhibiting forces are almost certain to remain and they are not the consequence of 
either physical or skill limits. While rapid initial growth takes place among believers 
whose enthusiasm feeds the growth further, resistance will be encountered from 
continuing non-converts. This resistance may be philosophical, based on concerns that 
important skills are being compromised; or psychological as a reaction to the 
excessive enthusiasm of peers, and perceptions that valued forms of learning are 
being extinguished or marginalised. And these influences are not confined to the 
teaching fraternity; they can be exerted through parent opinion and other community 
groups. This circumstance might be recognized as a social analogue of toxin 
production, a product of existing growth that acts to inhibit further growth. The 
overall point is that growth-limiting conditions can shift between physical (including 
financial), skill, philosophical, and psychological influences. Each needs to be 
addressed, and the necessary methods are different. There may be more than one 
reinforcing process and often many balancing processes exist, nearly all invisible at 
the start. A systems principle is not to perpetually push against limits, but to seek 
ways to relax or remove them-the antithesis of ‘crash through or crash . Rather look 
to introduce other reinforcing processes or find ways to incorporate limits in the next 
wave of expansion. And at the outset of an initiative, which is the best opportunity for 
intervention, a systems perspective would try to anticipate balancing processes that 
will work against desirable growth, particularly those with delays that may not kick in 

for some time. 

2. Shifting responsibility 




Figure 5. Shifting Responsibility structure 



An external agent is used to correct a ‘problem’ with apparent positive results As 
this approach is used more and more, the power to provide an internal solution (whic^ 
sometimes takes longer) is continuously eroded (and perhaps disabled) lead “}8 
increased dependence on the external solution and fiirther ^1?™» ^ 
Structurally we see that both forms of intervention (external and internal) act to 
reduce the symptom via the respective balancing loops. The goals of ^ he re ^^ 
balancing loops are implicitly zero-since the target is elimination of the problem 

symptoms However, the problem behavior is a consequence of the reinforcing p, 

Sgh which an increase in the problem symptom leads to extern^ intervention 
which leads to a reduction of the capacity of internal actors, which weakens the 
effectiveness of the internal solution, which leads to a further increase >ntheprobem 
symptom, thence to further external intervention and so on. One of the most 
educational applications of the Shifting Responsibility archetype occurs in thestory of 
Helen Keller. Helen as a severely disabled girl learned that her parents wou 
her aid their very protection eroding her capability to cope with her world Anne 
Sulhvak as her teacher sensed that the fundamental long-term solution was to move 
“btiity to Helen herself and away from the 

weakened both the resolve and the capacity to achieve self-actualization. The rest, 
they say, is history. 

wthtchoo! ^management, one of the decisions facing leaders is ho * ,0 ^“ ca, = 
resources to address problems of learning, behavior, and special needs provision. A 
principal may for example elect to bring in a non-educational consultant such as a 
specialist psychologist or other diagnostician, or alternatively to use someone internal 
to the school trained in diagnosis but who is also a trained teacher. (Known variously 
“school Counselor, Guidance Officer or some such title). The firs, opt, on t» £ 
external intervention, which may provide information about the specific 
circumstances-but that leaves the teacher to design appropriate educational responses 
individual programs etc. In the second option there will again be diagnosis but also 
support in the school, and educational expertise to work with the teacher to design 
appropriate learning or behavior management program. In the first case the teacher 
remains dependent and stands to have her/his confidence undermined if the 5 extemd 
intervention becomes a regular event. In the second case the teacher^ 
confidence stand to be increased, through the support of one who has special 
diagnostic expertise but is also a skilled professional colleague. The systems view 
argues that the second option stands a much better chance of 
internal capacity of the school to address problems, by refraining from shifting 
responsibility to an external agent. Such insights are relevant when significant 
resource decisions are debated-such as whether to out-somce problems to P rofess ^ a 
consultants, or to invest in strengthening the skill base of internal staff. The concept 
behind this archetype can be widened beyond the internal - external dimension 
embedded in the foregoing. The archetype applies whenever 

generates a side effect (in the above case weakened internal capacity) hat remforces a 
dependency at the cost of a fundamental solution. At an individual level we have 
alcohol or drug dependency induced by substance abuse as a short-term solution 
problems that really require a fundamental review of internal stress crea t ing 
circumstances. Any other addiction may be analyzed similar ty. ^ ® 
university there may be efforts directed to propping up elements of existing practices 
with jus/enough success to weaken the resolve to undertake the fundamental changes 
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that are really needed for future health. Drawing a systems diagram helps to . make 
issues public in ways that both make them more structurally visible, and f acilita te 
serious P discussion by distancing them from individual responsibility and self-esteem. 



3. Sliding goals 





Figure 6. Sliding goals structure 

A gap defined as (goal - outcome) emerges that gives a picture of how far our efforts 
idling short of the ideal. In this structure when the gap widens there is pressure to 
adjust the goal downwards (top loop) as well as to increase activity (bottom loop) so 
as J to close the gap. If the pressure to adjust the goal prevails then as this process 
continues, successive iterations cause a downward drift in as pira ^ ons j f? 
performance follows as activity adjusts to meet the lowered goals. The effect is like 
having a thermostat where the ideal temperature is not fixed, but is allowed [to drift 
downward as the actual temperature becomes more extreme. The archetype 
particularly pernicious in its capacity to erode performance while actors still see 
themselves as maintaining quality. Examples are many, from individuals whc i become 
less successful because they lower their own expectations, to governments who revise 
goals e.g. for the reduction of unemployment, to make them easier to approach. 

Wthfn ' TducltfoTexamples are numerous with ‘dumbing down’ a current term 
pointing to its presence. Falling academic performance may be met not with 
reduction in the number of students awarded high grades but with a lowering of the 
quality needed for the award of such grades with associated pressures compounde y 
student and parent expectations. A ninety percent achievement of objectives set for a 
school literacy program may in itself be a reason for celebration, and yet a source of 
future problems if it is allowed to become the comparison measure for next year s 
success and so on. Assertive discipline programs may founder because teachers 
and/or administrators fail to adhere to the totality of implementation 
for success. Ironically because many innovative programs are seen to be much better 
than a previous vacuum even when partially implemented, the significance of holding 
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Figure 7. Generic student load funding loop 

While an increase in a faculty enrollment increases student load and hence tends to 
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limited (balancing loop). The positive impact of higher enrollment is negated by the 
lower return received per enrollment. Thus a faculty can grow in student numbers and 
vet suffer a reduction in funding if there is greater relative growth elsewhere m the 
institution. Faculties normally prefer to bear the burden of over enrollment, rather 
than run the risk of having funds withdrawn through failing to meet quotas. So under 
conditions where the total university grant is frozen, the worst possible circumstance 
is to be the slowest growing unit (in student terms) in a growing institution. 
Proportional formulae operate on the assumption that all other things are equal apart 
from numerical size that the formula is designed to provide for. But across a 
university other things are far from equal and such formulae ensure that in these 
circumstances winners and losers must emerge. Such insights are important in 
forming expectations and in evaluating performance. 

A second generic structure operates in the other major area of academic activity 
(research). This circumstance emerges when competing units act in their own best 
interests to maximize their individual share of a limited resource. The situation may 
be recognised as a version of the Tragedy of the Commons as descnbed by Hardin 

(1968). 

“The tragedy of the commons develops in this way. Picture a pasture open to all. It is to be expected 
that each herdsman will try to keep as many cattle as possible on the commons. Such an arrangement 
may work reasonably satisfactorily for centuries because tribal wars, poaching, and disease keep the 
number of both man and beast well below the carrying capacity of the land ... The ^'onal herdsman 
concludes that the only sensible course for him to pursue is to add another animal to his herd. And 
another But this is the conclusion reached by each and every rational herdsman sharing a common^ 
Therein is the tragedy. Each man is locked into a system that compels him to increase his herd without 
limit - in a world that is limited. Ruin is the destination toward which all men rush each pursuing his 
own best interest in a society that believes in the freedom of the commons. Freedom in a commons 

beings ruin to all.” 



A 'tragedy of the commons' arises whenever two conditions are operative: 

(1) There exists a 'commons' or a limited resource shared among a group of 

competing units; and . . 

(2) The units are free to dictate their own actions so as to maximise their own gain 

from the 'commons'. 
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Figure 8. Generic research funding loop 
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Figure 9. Faculty enrolment funding structure 
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sustaining of academic staff and ot er c0 ^ increases the outflow rate leading to 
C hX?=: ^surpluses or debts are targeted 
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SixSsr^ji 

HSiSs?3=S5!£S3 

^=fc£SS5SSsS5 

Ss^rS^SKSS 

%?TS==SS 

“t =S l^TSSL-. t TSCS £ 

relation to university decision-making is contained m (Oalbratth, 1998a, 1998b, 
1999). 



probably one tte ■ "’’Sr « * “* 
circumstances^o 1” mte that, the tevje. An example of ‘‘given a hammer, 

the fundamental systems principle of first identifying 

and nature of the limiting properties are necess^ prerequisites to i^ightM d P 

active mentions. “s ^Sv^nfion 

SrS'mT"iemifyt ^er some external procedures tue regularly 



o 
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, ,, • pUppif while a fundamental attack on the problem 

employed to keep the proble n’troduction of internal procedures remains 

that involves the strengthening ero ding of the effectiveness of institution 

unrecognized or undeveloped. The gr ^ ey indicators suggests 

wide programs, Attfnti on 

that a ‘sliding goals structure an ty allowed to erode and to 

is thereby directed to .dent, firing the goals reprtsente d by 

locating and strengthemng the procedures responsible. Burnout P is 

individuals and institutions working harder and l rarder fo ^ ^ for 

indicative of ‘tragedy of the C a °7mmons involves 

ZSJZ'SSZZ “AisciplinJ rr eludes actors horn 

maximizing individual returns, and letting the devil take the hindmos . 

, c _ rnvi He a sense of what systems thinking entails when 

Sigh such changes may bigger periods of cyclic 

parameter. For example al.e™g ^ “““^tdivWuals a^^oups,does 
grants, to encourag g ^formation of institutional performance. This is 

^au^'those^^Taged ^o^erTattemp^^'to cl^m a'greate^share 

of resource distribution, are able to fend off otto S d '° Mechanisms 

the other hand are much shorte . « . incommensurability can have 

^^^^impU^tions^for^t^f^ po^^s^nd^flow on effects to long-term institutional 
performance and instability. 

Conclusions as to the value of sys^icanalyses am most appropriate^ considemdin 
terms of the insights achieved, and effort f or leaders to 

rr«tisr*r='i-- *— — - 
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considering costs and benefits it is " "Ss^ofs' SSffl 

relate management difficult.es; eX ^ n T,l^rnmStTof their organizational 
respond to simulated operafing condrttons epre^ntotive m * wh e„ 

contexts. Business managers generated “^J^^”“1mSn of a failed 
consumer demand was constant, expenenc lnteroarts had done in real life; 

airline destroyed their company just as magazine just as circulation 

executives from a publishing industiy mana „ ers burned down their headquarters 
reached an all-time high; fire departni doctors ordered increased tests while 

despite their best efforts toputout understanding and 

their patients sickened and died. The point D g bv-product of field 

managing the dyn^ics of a compex ^ enterprise is manufacturing, 

5Li^=«=23 =■» “■=» 

complexity of system behavior. 

,. ff cimnle ones in being ‘counter intuitive’, i.e. not behaving as 

“Complex systems differ fromi kab , g insensitive t0 chang es in many system 

one might expect them to. Tney .• changes They contain influential 

P— ■*. SE c» g *r system-steady sums 
pressure pomts, often m unexp P .. a i ied efforts to correct them by 

dramatically. They are able to compe . xhev often react to a policy 

reducing internal activity that < correspond tt> J sho „ „„ Intuition Md 

(Forrester in Miller 1972) 

We noted previously that the application ofsyst ^ s , ^^continufng^md 1 developing 
developing and managing Lain “s^ and ehLe 

as they W were HeVade ago. Senge (1990: 340) captures one such enduring 

challenge. 

gsissss 

UtriTcapabiimes to undersand complexiw cbr.fi, mm", and .mprove 
shared mental models - that is, they are responsible for learning. 

When we attribute behavior to people rather than to the L S> ^ ^for 

as Forrester (1994) - “ 

el do it. There seems no better metaphor than 'Leader as 
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Teacher’ (in the sense of fostering organizational leaWg) to describe those who are 
prepared to further this challenge. 
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